Extra corporeal membrane oxygenation (ECMO)' was introduced as a treatment for respiratory failure in the 1970s. The first successful clinical use was of an adult with acquired respiratory distress syndrome reported by Hill et al in 1972.2 After this report there was widespread enthusiasm for the technique. A multicentre trial of ECMO for acquired respiratory distress syndrome reported in 1979, however, indicated that ECMO did not improve survival. 3 Following this report, the early enthusiasm for ECMO waned as far as adult patients were concerned. Bartlett et al, however, and then other groups, were able to show the effectiveness of ECMO for neonatal respiratory failure.4 5 By 1985 ECMO had become the standard treatment for severe neonatal respiratory failure in the USA and initial UK experience in neonates is encouraging. 6 ECMO has been used less often for respiratory failure in older children. We report our early experience of ECMO in this age group. Patients were referred with refractory respiratory failure due to a variety of underlying pulmonary disorders. All were considered to have potentially reversible problems and to have received maximal conventional treatment.
Patients and methods Eighteen children aged 3 months to 5 years were referred over a 2 5 year period with severe pulmonary or cardiopulmonary failure. Of these 15 had a primary pulmonary problem, one of whom had concurrent congenital heart disease. They were transferred from up to 350 miles away: 10 by road, three by helicopter, and one by fixed wing aircraft. One further patient was treated in the referring hospital 100 miles away. Table 2 give details of the ECMO runs. In all patients effective gas exchange was achieved after the start of ECMO, allowing ventilator settings to be rapidly reduced. The ECMO runs Two patients died during the acute illness. One (patient 3) died having drowned in pig slurry. The ECMO run was successful with the child regaining full consciousness despite having been severely asphyxiated and hypothermic, and having had a cardiac arrest before transfer for ECMO. After successful weaning from the ECMO, he gradually developed multisystem failure which was shown at necropsy to be due to fungal infection (aspergillus). The other death was in a patient with asphyxia due to viral infection, a vascular ring due to a right ductus ligament, and tetralogy of Fallot (patient 8). The vascular ring was successfully divided through a median sternotomy while receiving ECMO. Having been weaned from ECMO there was a further deterioration in gas exchange, and correction of the tetralogy of Fallot was to no avail. Death was due to inspissated mucus plugs, a consequence of the viral infection, and right heart failure.
The ability of ECMO to allow barotrauma to resolve was best seen in a child with staphylococcal pneumonia. At presentation there were five chest drains in situ (two in each pleural cavity and one draining a pneumoperitoneum) and an expanding bulla in one lung. On ECMO she was not ventilated further. She self ventilated on ECMO and then proceeded from ECMO to continuous positive airways pressure, and then to extubation. The air leaks resolved rapidly and the bulla did not expand in size or rupture. Over a year later her chest radiograph is nearly normal and there is no clinically detectable functional impairment.
Another situation in which ECMO was particularly impressive was when there was a right to left shunt across a patent foramen ovale (patient 2). In such situations increasing ventilation, which may be necessary from the pulmonary point of view, increases the intracardiac right to left shunt. ECMO avoids this particular problem. As a patent foramen ovale is present in up to 27% of the population,7 this may be an underdiagnosed phenomenon.
Neurological damage was apparent in one child (patient 7) but had been suspected before ECMO. She died three months later from a separate respiratory illness. None of the other patients have overt neurological damage and have normal developmental assessments. Five of the children did show abnormal movements for a few days after decannulation and this gave rise to concern. In one instance they were severe enough to constitute a non-respiratory cause for reintubation. Extensive investigation did not elucidate a cause and in each instance these abnormalities have resolved spontaneously. The aetiology probably relates to the prolonged administration of multiple sedatives and muscle relaxants in a changing metabolic environment. 8 
